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ABSTRACT

The United States Coast Cuard deployed a cluster of satellite-
transmtting, surface-drifting buoys in the Beaufort Sea north of Prudhoe
Bay, Alaska on 17 August 1983. The surface currents in this coastal area are
predoni nantly w nd driven. An unusual stand of westerly winds led to
eastward drift with the surviving buoys noving into an area north of
Mackenzi e Bay (Canada) by nmid-Cctober. The buoy notion suggested that they
were driven by the geostrophic wind nodified by the orographic “unbrella” of
the Brooks Range. The nountain influence was seen to cover an arcuate zone
at least 100 km seaward of the coast from Canden Bay (Al aska) to Mackenzie
Bay. This is a headl and effect on the wind of major proportions creating
changes in direction and regions of super and subgeostrophic speeds over the
coastal zone.

A sinple nmodel was developed to predict the wind nmodifications in this
headl and zone and the resultant w nd-driven buoy drift. The initial wind
velocity input to this nodel is a calculated geostrophic w nd derived from
triangul ar-shaped mesoscale atnospheric pressure networks. These networ ks
were chosen because their boundaries alternately contained the trajectories
of the eastward-noving buoys. The nodel then used this network velocity to
generate the wind field at the buoy location and appropriate offshore area
north of the Brooks Range. The mountain barrier was taken to have
approximate cylindrical geonetry and atnospheric flow conditions were
assuned to be irrotational and non-divergent.

The actual buoy drift during the open water season covered 650 kmin 60

days with the final nmpbdel-predicted buoy-drift position in error by less than
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50 km. The nmmjor error occurred when the buoys nmoved into shallow water in
the Mackenzie Bay on 21 Septenber 1983. One buoy was destroyed and the other
was constrained to nove parallel to the 10 m bottom contour. The Brooks
Range influence did not appear to affect the Cctober buoy drift which was

north of Richards Island (Canada) above 70°N and east of 135°N.
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INTRODUCTION

A headl and or pronmontory (Crossley, 1938) of sufficient height and
lateral dinensions will nmodify the large scale wind and pressure fields.
Fl ow around an obstacle requires less energy than flow over the same obstacle
in a stable atnospheric boundary layer, which often exists in arctic regions
in all seasons (Kozo, 1984a, 1982). Zones of accelerated and decel erated
diverted flow will reach offshore from headl ands for distances equal to the
| ateral dinmensions of the obstacle (usually mesoscale effects). The exact
positions of these stagnation or acceleration zones will shift with the
direction of the incom ng |arge-scale wnd. Since ocean surface pollutant
residence times the trajectories are of nmjor concern in coastal zones, a
nmodel predicting the |ateral extent and |ocation of “abnormal” w nds can be
very useful. The utility is magnified in coastal zones such as found in the
Al askan Beaufort where the surface currents are primarily wind driven
(Aagaard, 1984).

A sinmple nodel utilizing conbinations of mesoscale atnospheric pressure
net wor ks (Kozo, 1980, 1982, 1984a) to calculate high resolution calcul ated
geostrophic winds for initial input has been devel oped. Thi s nodel then
conmputes a new wind velocity for designated offshore areas as nodified by
flow around the Brooks Range. The method was pioneered by Dickey (1961) but
extends his concepts spatially fromland to offshore and tenporally from
winter to summer. Dickey (1961) approximated the 600 m contour of the Brooks
Range (see Figure 1) as a cylindrical barrier and calculated the velocity
field around this barrier using basic hydrodynamical equations (i.e.,

Batchelor, 1967). His analysis was then used to explain the supergeostrophic
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winds at Barter Island (Figure 1), a main observation point on the A askan
Beaufort coast. Twenty-four years |ater NOAA/MMS field work has expanded the
data base of fshore (Kozo, 1980, 1984a). In addition, the United States Coast
Guard (Robe et al. 1984) has recently obtained buoy drift data (position and
time) which have shown open-water novenent characteristics that could only be
expl ained by Dickey's (1961) original hypothesis. Therefore, matching the
empirical buoy drift positions with mbdel buoy drift positions has provided a

means of predicting wind nodification zones and buoy novenent as well.

STUDY AREA

Figure 1 shows the Beaufort Sea coast of Al aska and Canada with the 600
m contour of the Brooks Range approximated as a cylinder with a 274 km radius
(z-axis vertical). Mving eastward, this contour approaches to within 40 km
of the coast and stays even closer until well past Herschel |sland (Canada).
The coastal zones offshore fromthis encroaching nmountain range will be
subject to stable boundary |ayer induced orographic effects in winter or
sumer (Kozo, 1984a; see summer tenperature profiles) which can dom nate
wi nds at |east 100 km seaward (Kozo 1984b). (O ographic effects several 100
km of f shore have been docunented in the Antarctic (Schwerdtfeger, 1979).

The md-shelf (~ 50 m isobath) surface currents along the Al askan
Beaufort Sea coast are mainly wind driven (Aagaard, 1984). The typical w nd
direction at nost surface data stations (Brewer et al., 1977) is fromthe
northeast resulting in a net westward drift. Sea ice dominates this sane
coastal zone, covering it for at |east nine nonths each year (open water
season, about md-July to md-Cctober). Again, it is the winds that play a
major role in the sea ice edge position in these open water nmonths (Kozo,

1984a) . Results of Arctic research since the 1970's have shown that |arge
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scale (synoptic-scale) weather nmap anal yses have been inadequate for
predicting surface winds or ice edge notion in the Al askan Beaufort coast
region (Rogers, 1978; Albright, 1978; Kozo, 1980). The main reason was the
lack of National Weather Service (NWS) stations with only Barrow and Barter
Island (Figure 1) covering 540 km of coastline. There were none north of the
coast, on a continuous basis, until the Arctic Basin Buoy Project (National
Sci ence Foundation) was begun in February 1979. The other reasons are the
arctic sea breeze (Kozo, 1982) and the orographic nodifications on the large
scale wind wind produced by the Brooks Range for at |east 50% of the Al askan
Beaufort coast. For the purposes of this study the sea breeze effect has
been shown to be mninmal 20 km seaward of the coast (Kozo 1982) and cannot be

eval uated by exam nation of the Coast Guard buoy tracks.

DATA

PRESSURE DATA

Baronetric pressure data reduced to sea level and tenperature data were
t aken sinultaneously fromthree-station weather networks and used to conpute
hypot heti cal geostrophic winds for the area enclosed by each network (Figure
2). The stations A (Barrow), C (Barter Island), D (Inuvik, Canada) and E
(Tukt oyaktuk, Canada) are part of a gl obal weather network (first order
stations) and transmit real-time data to the National Meteorological Center
(MC) . The accuracies of their pressure and tenperature data are better than
* 25 nb and £ |°C respectively. Station B (Franklin Bluffs) was an unmanned
satellite-transnitting pressure, tenperature and position platform operating
t hrough System ARGOS and nmanufactured by Polar Research Laboratory in Santa
Barbara, California. ARGOS is a cooperative project between Center National

d’ Etudes Spatiales (NES, France), National Aeronautics and Space
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Adm nistration (NASA, U S.) and the National GCceanic and Atnospheric
Adm nistration NOAA, U S.). The pressure and tenperature data accuracies
were also better than * .25 nb and * 1°C respectively since both were
conparison calibrated to the Barrow and Barter Island station instruments.
Station F (Sachs Harbor) is an airport weather station that reports four
times a day (six-hourly). No check has been nmade on its data accuracy. The

eastward buoy trajectories nade it a necessary network input, however.

GEOSTROPHIC W ND DATA

These data were conputed from the pressure and tenperature data
triangles shown in Figure 2. Three triangles were chosen from five (original
ones) because they fit certain criteria: buoy trajectory coverage, output
conmpatibility with buoy motion, and availability of data.

The atnospheric flow was assuned to be in geostrophic balance (1):

f(}gxyG)+ZP=O (1)
The first termis the Coriolis forpce, and the second is the pressure gradient
force with f the Coriolis paranmeter (1.37 x 104 sect  at 70° N), k the
vertical unit vector, V,the geostrophic velocity vector, VP the gradient of
t he atnospheric pressure, and p the air density. Using the station
conbination of triangle ABC (Fig. 2) for exanple, and noting that pressure
can be represented as a function of latitude (y) and longitude (x) on a plane

surface:

PA (x,y) = ax, + byA +cC

A

Py (x,y) = ax_ + byB +cC (2)

B
Pc (le) ,= aXc + byc + C

Here the subscripts A, B, C denote their respective stations. Cranmer’s rule
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or a |least squares fitting technique (Kozo, 1982) can be applied to (2) to
solve for unknowns a, b, c. Si nce % = a and d?l;z b, the pressure gradient

VP can be detern ned. Use of (1) results in VG since f is known and p for
dry air can be determned from station tenperatures.

Station errors of * 1°C can cause errors of .34% in the velocity
magni tude since they effect p estimates. Cal cul ated geostrophic w nds |ess
than 2 ms'1 are suspect since pressure errors (see above) can create maxi mum
speed errors (Kozo, 1982) greater than # 1.35 ins-|I and direction errors
greater than * 40° for triangle ABC The error will be approximtely the
same for triangle CED and less for large triangle CFD if station F is
reliable (see Figure 2).

Bi variate distributions of calcul ated geostrophic wi nd speeds versus
wi nd directions are shown for the nonths of August (Table 1, AABC), Septenber
(Table 2, ACDE) and Cctober (Table 3, ACDF). It can be seen that the

dominant wind directions were fromthe NWW in August, Septenber, and

Cct ober, which accounted for the observed eastward buoy drift.

BUOY POSI TI ON DATA

The data buoys deployed in open water on August 1983 by the U S. Coast
CGuard were tracked by NOAA polar orbiting satellites through use of a
position transponder called an ARGOS Data Acquisition Platform (ADAP), Model
901. Each ADAP platform position is received 8-12 tinmes per day with an
accuracy of approximately 300 m (Bessis, 1981). The buoy hulls have a ratio
of submerged area to exposed area of at least 2:1. Therefore wind stress on
the hull itself does not dominate buoy notion. The best assunption is that
t he buoys follow the wi nd-driven currents in the upper 1-2 mof the water

col um.
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The open-water buoy trajectory chosen to match the nodel output was a
conposite of the two |ongest surviving buoy trajectories for periods free of
interference from offshore islands or shoaling areas. The air tenperatures
near the coast reached -20°C by 18 Cctober 1983 and renmined at or below this
level for the rest of the month. This coincided with greatly reduced buoy
notion for relatively strong wind fields, characteristic of buoy notion for
conditions of total ice cover. Therefore, this becane the |last date for

conmparison to the open-water, wind-drift nodel.
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RESULTS WITH DISCUSSION

MODEL DESCRI PTI ON- W NDS

The geostrophic wind velocities conputed from the appropriate surface
pressure networks (discussed above) are used as initial input to the nodel.
The nodel given this velocity (VG) and a buoy latitude and longitude wl|l
compute a new wind velocity (U based on this position relative to the center
(2) -of the hypothetical cylinder approxinmating the 600 m contour of the
Br ooks Range (Figure 1). To get this orographically nodified wind the
expressions for the velocity distribution around a cylinder in steady,
horizontal, dirrotatiomal frictionless flow of an inconpressible fluid are

(Dickey, 1961; see Figure 1):

Radi al velocity conponent u, = VG(l-az/rz) cosd (3)
Directional velocity conponent Uy = -VG(1+a2/r2) sin® (4)
Magni t ude U=+ U2 (5)

where a is the radius of the cylinder (274 knm), r is the distance to a
measuring station or buoy fromz and ¢ is the angle fromthe head of VG tor.
For exanple, to obtain the probable effects at Barter I|sland upon a westerly
g from 285°: let a = 274 km, = 322 km and ¢ = 110. From (3-5),

T

= -.095 V, U¢ = -1.619VG and the nodified wind vector U = 1.62VG from
269°.

The input velocity used in this nodel differs fromthat of Dickey
(1961). He did not use V, in (3-5), but a surface w nd (VS) taken as .9V,
with a cross isobaric angle (&) of 25°. Taking Barter Island as his main

observation point, he matched derived synoptic wind fields fromdata-limted

NWS charts to measured surface winds at |and stations. In relatively flat
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areas free from orographic influences on the Arctic pack ice, Al bright (1980)
showed VS to be .585 VG with a = 25.9°. Di ckey's (1961) main data site was
contam nated by interaction with orography and should not have been used. It
was surprising that his cross isobaric angle was so close to the nore recent
work, but the surface speed was obviously affected. Thi s investigator
recogni zes that adequate information regarding the stability of the boundary
| ayer over the Arctic Ccean is rare and that the primary area of the study
will be contam nated by orographic :influence. Al'so, counterclockw se
geostrophic departure of the wind due to surface friction in the atmospheric
Ekman |ayer is usually counteracted by clockw se departure from the applied
wind stress direction in the oceanic Ekman | ayers. Ther ef or e, VG is used
directly with no speed reduction or cross isobaric angle applied prior to
insertion in (3-5). U is considered the approximate orographically-modified
surface w nd.

This assunption was tested on sone nore recent |and data shown in
Figure 3 (Henry, 1975). Sites L (Lonely) and O (Oliktok) show surface wi nds
from the northeast to east while C (Barter Island), | (Inuvik) and T
(Tuktoyaktuk) show surface winds from the northwest. This is obvious
evidence for sone type of redirected flow around an approximately cylindrical
obj ect. VG can be estimated from fromthe isobaric spacing (Figure 3) as
17.9 ms‘ 'from 340°. Remenmbering Figures 1 and 2, r = 480 km ¢ = 195° and
r =322 km & = 165° for sites O and C, respectively. Since a = 274 km for
both sites, application of (3-5) results in U = .52VG from 296° for C and
U= .73VG from27.2° for O The surface wind flags at C and O show (Figure
3) a speed of .55VG from 315° and a speed of .42vG from 40°, respectively.
The directional fit is close with only the speed at O exhibiting large error.

This result is very encouraging since the change in direction along the



#NA84- ABC- OOL74
Page 11

coastline is explained and the speeds are of the correct magnitudes despite
the gross approximtion of VG from the weather map.

Figure 4 (Dickey, 1961) displays the streamines and the velocity field
around a cylindrical barrier for conditions of irrotational, non-di vergent
flow of an undisturbed velocity (V, in the case of this nodel) from 285°.
The nunbers at points along the streanlines (show ng direction) are w nd
speeds in nultiples of VG' Zones A and B are areas of subgeostrophic and
super geostrophi ¢ speeds, respectively. The ngjor influence on the winds is
seen to extend approximately one radius (theoretically) away from the
hypot hetical cylinder. The A zones cover 30° of arc and the B zones cover
60° of arc. The 600 m el evati on does not represent a conplete cylinder (see
Figure 1), therefore, VG's from 120° to 270° are not operated on by the nodel
since they would be coming from behind the nountain range. However, these
VG‘s “are obtained fromtriangular networks which indicate the mesoscale
pressure field north of the Brooks Range so they are preserved at the
original calculated velocities. Use of a NWS synoptic surface chart to
“guess” at the surface wind for headings from 120° to 270° would al so be
unwi se due to blockage effects on winds from behind the nmountains (Xezo,
1984c¢) .

Figures 5-9 show nodel generated U velocities in multiples of VG
magni tudes as they apply to the Alaska Arctic in a theoretical coastal zone
200 km wi de for VG's fromthe west, northwest, north, northeast and east,
respectively. It should be remenbered that a different wind is “created” at
each buoy location or study site for a given VG' Exami nation of Figures 1
and 2 show that if a given VG direction is greater than 180°%+ (direction from

site to Z), the site will be subject to countercl ockw se (ccw) flow around

the mountain barrier or a westward push. Also, if a given VG direction is



#NAB84-ABC-00174
Page 12

| ess than 180°+ (direction to Z), the site will be subject to clockw se (cw
flow around the nountain barrier or an eastward push.

Figure 5 shows the theoretical winds in nultiples of a westerly VG. The
nearshore w nds are supergeostrophic from Prudhoe Bay to Herschel |sland and
decrease in nagnitude seaward. Figure 6 shows theoretical winds in nultiples
of a northwesterly VG. The coastal winds from Harrison Bay to Canden Bay are
subgeostrophic and increase in magnitude as distance fromthe Brooks Range
i ncreases. The nearshore winds fromBarter Island to Mackenzie Bay are
supergeostrophic and decrease in nagnitude seaward. Figure 7 shows the wind
pattern that evolves froma northerly w nd. The nearshore winds from
Harrison Bay to Herschel Island are now all subgeostrophic with velocities
approachi ng geostrophic to the north. This is an exanple of “split” flow
with winds west of Barter Island having an easterly heading and w nds east of
Barter Island having a westerly heading. The nearshore zone from Canden Bay
to Demarcation Pt. will have drastically reduced winds. Figure 8 shows the
wind pattern for an initial northeasterly w nd. The coastal wi nds from
Barter Island to Harrison Bay are supergeostrophic with little directional
change but they dimnish seaward. The nearshore w nds from Bartel Island to
Herschel Island maintain their original speed but show directional changes
whi ch di m ni sh seaward. The winds in the Mackenzie Bay area are greatly
reduced. Figure 9 is the pattern caused by an initial easterly w nd. The
nearshore w nds are supergeostrophic from Herschel Island west to Harrison
Bay and their nagnitudes dimnish seaward.

Figure 2 shows the coastal coverage of pressure network CED. This
coastal zone wi |l undergo supergeostrophic wi nds for VG's fromthe east,
northeast, west and northwest and will be subject to reduced winds for only

northerly wind-s (see Figures 5-9) which are rare.
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MODEL DESCRI PTI ON- BUOY TRAJECTORI ES

Due to the unusual predoni nance of westerly wi nds along the Beaufort
coast from August through Cctober 1983, the average Coast Guard buoy notion
was eastward. The VG data was calculated fromthree different pressure
triangles (Figure 2, chosen from six possible conbinations). These triangles
alternately contained the buoy trajectories (4518 and 4519) during nost of
their eastward drift. Triangles ABC, CED, and CDF were used in August,
Sept enber, and  Cctober, respectively. Figure 10 shows the actual
trajectories of buoys 4518 and 4519 (two longest lasting buoys) from August
through Cctober with the average nmonthly ice edges superinmposed (NOAA/U.S.
Navy Joint Ice Center, 1983). Buoy 4519 ran into shoals in August which
caused it to stop noverment for several days. It later “caught up” with buoy
4518 by 9 Septenber and noved in a sinmlar trajectory until 4518 ran into
shal | ow water on 21 Septenber (“died” 24 Septenber). Buoy 4519 continued
drifting in open water until 18 Cctober when it was apparently frozen in or
attached to pack ice. For conparison to the nodel derived buoy trajectories:
buoy 4518 positions are used in August up to 6 Septenber, the conbined
trajectories (Figure 10) of 4519 and 4518 are used until 21 Septenber, and
the trajectory of buoy 4519 is used until 18 Cctober.

As a prelimnary nodel run, the initial buoy deployment position (4518)
was used in conjunction with unnodified VG's generated by the appropriate
pressure triangles (Figure 2). This hypothetical buoy was advanced in the
di rection of VG+ 180° (standard rhumbline navigational algorithm at 3, 4, 5
and 6% of l‘VGl Al of these trial runs wthout nodification for flow around

an obstacle resulted in the nodel buoy running into the shore after a nonth

of drift. This inevitable fact and the actual individual buoy tracks
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i ndicating periods of increased and decreased drift speeds relative to each
other for the same large scale wind, pointed to sone position-dependent
mesoscale headl and effect operating along the eastern Al askan Arctic coast.

The next set of nobdel runs were those in which a hypothetical buoy was
advanced with a VG modi fi ed by orography, except when from 120° to 270° (see
Model Description-Wnds above). Therefore, nodified flow U (see 3-5) or
unnmodi fied flow VG (if direction is from 120° to 270°) is used to advance a
hypot heti cal buoy in the U or v, t 180° direction at 3, 4, 5 and 6% of their
respective magnitudes.

A third set of runs used the sane procedure as above, but geostrophic
winds were snoothed in speed and direction before the orographic nodification
was applied. This was tried because | arge changes in speed and direction
within the basic nodel interval of 3 hrs do not represent gecstrophic bal ance
condi ti ons. In these cases, the effects of the rapidly changing wind field
are not transmitted instantaneously to the actual buoys

The best fit to the actual buoy trajectories (conbined tracks of 4518
and 4519) can be seen in Figure 11. This was obtained by using the nodified
wi nd schenme w thout snoothing for August and Septenber and the unnodified VG
for Cctober. The sinple Cctober fit was probably due to several causes: the
real buoy was in a location that was probably not affected by orography; the
real buoy was in deeper water (> 100 m) and not affected by bathymetry, and
the nodel buoy was farther south and woul d have been (theoretically) affected
by orography. The percentage of the nodified or unnodified wind speeds used
to advance the nodel buoy was 4% for trajectories (see Figures 2 and 11)
contained in triangle ABC (August), 2% for trajectories contained in triangle
CED (Septenber), and 4% for trajectories governed by CDF (Cctober). Reynolds

et al. (1985) recently found that ice floes in the southern Bering Sea
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margi nal ice zone (MIZ) drifted at 4% of the surface wind speed (away from
orographic effects). A nmain reason that only 2% of the speed was needed to
drive the nodel buoy in Septenber was that the triangle CED covers a coastal
area subject to supergeostrophic enhancenent of w nds (see Figures 5, 6, 8,
9). The nmjor discrepancy between the purely wind driven nodel buoy notion
and the actual buoy notion occurred during the 21-27 Septenber peri od.
Figure 12 shows the bathynetry in the Mackenzie Bay area and its effect on
wind driven surface currents under a large scale wind from the northwest
(MacNeill and Garrett, 1975). The model buoy drift from 21-27 Septenber
reflects a net wind fromthe northwest pushing the hypothetical buoy to the
southeast. Figure 12 shows that the actual buoy was in shallow water between
10 mand 50 m  “The piling up of water in this shallow area woul d produce a
northeast to east contour-follow ng water novenent which did not allow the
real buoy to nmove southeast. If the wind driven surface currents were in
deeper water, out of the effects of the bottom the actual buoy and nodel
buoy would be less than 20 km apart after 60 days instead of 50 km apart. In
ei ther case, the technique appears to work quite well and explains 90% of the
actual motion (on a distance basis). This success adds to the belief that

the nodel describes the winds accurately in this area of the Beaufort Sea.
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SUMMARY AND CONCLUSIONS

The effect of a large headland on the wind field in a coastal zone has
been nodeled and carried one step beyond in an effort at “ground truthing".
Actual buoy trajectories along a coastal zone which has predom nant wi nd
driven surface currents were conpared with nodel generated buoy trajectories
driven by headland nodified winds. The nodel and buoy trajectories were very
simlar. After 60 days and 650 km of total drift, they were 50 km apart.
The main di screpancy occurred when the actual buoy noved into a shallow part
of the Mackenzie Bay. The re the surface current in response to a
northwesterly wind was constrained to flow to the northeast instead of the
sout heast .

The nmodel uses high resolution mesoscale atnospheric pressure networks

to define the pressure gradient wind V., offshore which becomes its initial

G
input. These networks are land based and, therefore, do not require drifting
satellite-transmitting pressure buoys with a low life expectancy (~ 6 nonths)
in arctic offshore environs. A sinple extension of of Dickey's (1961) work
to offshore areas and the open water season allows basic hydrodynam c
consi derations to be applied. The network VG is nodified by flow around the
600 m contour of the Brooks Range. Areas of supergeostrophic and
subgeostrophic flows are easily delineated in designated offshore areas.

In using the nodel, a nunber of parameters can be varied from which new
insight may be gained. For example, the sinple act of changing the
percentages of the driving wind speed allows the user to check on the degree

of coupling between the wind and ocean. This could be an indirect check on

stability of the atnosphere. The time between onset of a wind velocity and
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application of this wind to drive the buoy can also be changed. This allows
for calculation of the lag tinme between onset of a pressure pattern and the

actual flow realized. Figure 13 is a sinple flow chart for the nodel.
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FUTURE WORK

The degree of coupling between the atnosphere and the ocean from July
t hrough Cctober can be exam ned through use of buoy depl oynent within one
fixed pressure network. The ampunt of buoy drift for a given network VG and
at nospheric sounding can be conpared. At nospheric bl ockage by the Brooks
Range can also be assessed. For a given large scale wind direction from 120°
to 270°, coastal surface w nds can be neasured, mesoscale network w nds can
be derived and actual buoy nmoverment at varying distances offshore recorded.
A conparison of the large scale wind computed from NW6 maps, nesoscale

network wi nds, surface winds and actual buoy movenent shoul d provide nany

answers.
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NORTHERN ALASKA

Figure 1. Topographi c chart of northern Al aska (after Dickey, 1961)
showing the 600 m contour of the Brooks Range approxi nated
as a circular arc. Its radius (a) is computed to be 274 km

and its hypothetical center is #. The distance from2 to
Barter Island is 322 km
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gure 2.

N.

Pressure triangles used to conpute geostrophic w nds for August
(ABC), Septenber (CDE), and Cctober (CFD) 1983. Data stations are
Barrow (A), Franklin Bluffs (B), Barter Island (C), I nuvi k (B),
Tukt oyaktuk (E) and Sachs Harbor (F). O =Buoy 4519. D = 4518
(died 24 September 1983, position #3). Buor position numbers 1-2
(August), 2-4 (Septenber), 4-5 (Cctober) indicate positions
relative to pressure triangles. The dashed arc is the probable
di stance seaward of mmjor orographic influence from the 600 m

contour (cross hatched). Z = hypothetical center of the circle
matching the arc.
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Figure 3. Surface pressure weather map (from Henry, 1975) showi ng

resulting suyface winds at shore statjons. (Short flags
~ 1.5-3.5m "; long flags ~ 4.0-6.0 s ).
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igure 4.

Streanfines and velocity field around a fixed cylindrical barrier
(Dickey, 1961) for irrotational, non-divergent flow of V..
Nunbers at points along the streamines are wi nd speeds 1in
multiples of the V,. The B zones indicate higher than normal
speeds and the A zones indicate reduced speeds.
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Figure 10. Trajectories of buoys 4518 and 4519 (U.S. Coast Guard) during uninpeded drift. Parts of

surroundi ng pressure triangles, and the average ice edge (greater than 50% coverage) for
August, Sept ember and Qctober 1983 are shown. ~ The conbined trajectory for Septenmber is
desi gnated x The buoys were deployed 18 August 1983, ~ Starting west and noving eastward,
days 18-30 represent August positions, days 1-30 represent Septenber positions and days
3-18
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The combined 4518 and 4519 drift conpared to the nodel drift. Again the pressure

triangles are shown in part. The buoys were deployed 18 August 1983 (ST) and were |ocked
into the sea ice by 18 COctober 1983 (EM = | ast nodel buoy position; EB=1lastactual buoy
position).
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Table 1. Calculated geostrophic wind speed (ms-') vs. direction for August 1983.

WIND VEL. (W/S)
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Table 2. Cal cul ated geostrophic w nd speed (n‘s-l) vs. direction for September 1983.

WIND VEL, (N/5)
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